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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To prevent discontinuity in a copper foil circuit 
of TAB due to the heat during assembling and the 
succeeding thermal cycle of cooling and heating by 
specifying the coefft. of thermal expansion of a multilayered 
printed circuit board which is connected to a liquid crystal 
panel glass substrate through the TAB. 
CONSTITUTION: The coefft of thermal expansion of a 
multilayered printed circuit board 5 which is connected to a 
liquid crystal panel glass substrate 4 through a TAB 10 is 
specified to 15ppm/° C so that the thermal expansion of 
the multilayered printed circuit board 5 is decreased during 
the TAB 10 is connected. As for a practical means, the 
coefft. of thermal expansion of the glass fiber which 
constitutes a glass cloth is specified to <4ppm/° C and the 
modulus of elasticity of the glass fiber is specified to 
>7000kg/mm2. Or t the modulus of elasticity of the resin with 
which the glass cloth is impregnated is specified to 
<200kg/mm2, the coefft. of thermal expansion of the glass 

fiber is specified to <6ppm/° C and the modulus of elasticity of the glass fiber is specified to 
>7000kg/mm2. When the modulus of the resin in the multilayered printed circuit board 5 is specified 
to >200kg/mm2, a little larger coefft. of thermal expansion of the glass fiber may be allowed. 
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JPO and NCI PI are not responsible for any 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Liquid crystal display equipment characterized by the coefficient of thermal expansion of 
said multilayer printed circuit board being 15 ppm/degree C or less in the configuration which 
connected the multilayer printed circuit board which makes an insulating layer the glass cloth which 
sank in resin, and the liquid crystal panel glass substrate through TAB. 

[Claim 2] Liquid crystal display equipment according to claim 1 characterized by the coefficient of 
thermal expansion of a multilayer printed circuit board being 13 ppm/degree C or less. 
[Claim 3] The glass yarn which constitutes a glass cloth is liquid crystal display equipment according 
to claim 1 or 2 characterized by for coefficient of thermal expansion being 4 ppm/degree C or less, 
and an elastic modulus being two or more [ 7000kg //mm ]. 

[Claim 4] For coefficient of thermal expansion, the glass yarn which the elastic modulus of the resin 
which sank into the glass cloth is two or less [ 200kg //mm ], and constitutes a glass cloth is liquid 
crystal display equipment according to claim 1 or 2 whose elastic modulus it is 6 ppm/degree C or 
less, and is two or more [ 7000kg //mm ] and which comes out and is characterized by a certain 
thing. 

[Claim 5] In the configuration which connected the multilayer printed circuit board which makes an 
insulating layer the glass cloth which sank in resin, and the liquid crystal panel glass substrate 
through TAB, the glass yarn which constitutes a glass cloth The glass presentations of the warp and 
weft differ and the coefficient of thermal expansion (4 ppm/(degree C) or less) of one yarn is a 
value smaller than the coefficient of thermal expansion of the yarn of another side. The liquid crystal 
display unit characterized by having made the side edge of a liquid crystal panel glass substrate 
meet, and having arranged the direction of the multilayer printed circuit board which is in agreement 
with the direction of yarn with a small coefficient of thermal expansion. 

[Claim 6] The liquid crystal display unit according to claim 5 characterized by for the warp which 

constitutes a glass cloth being the yarn of a glass presentation with a coefficient of thermal 

expansion of 4 ppm [/degree C ] or less, and the weft being the yarn of E glass. 

[Claim 7] The liquid crystal display unit according to claim 5 characterized by for the weft which 

constitutes a glass cloth being the yarn of a glass presentation with a coefficient of thermal 

expansion of 4 ppm [/degree C ] or less, and warp being the yarn of E glass. 

[Claim 8] The liquid crystal display unit according to claim 5 to 7 characterized by the elastic 

modulus of the resin which sank into the glass cloth being two or less [ 200kg //mm ]. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal display equipment of a 
configuration of having connected the multilayer printed circuit board which makes an insulating 
layer the glass cloth which sank in thermosetting resin, and the liquid crystal panel glass substrate 
through TAB. 
[0002] 

[Description of the Prior Art] TAB 10 is the flexible printed wiring board in which the circuit of 
copper foil was formed on the polyimide film, as shown in drawing 2 . LSI1 for a liquid crystal display 
drive is mounted in this. Generally, the technique which connects a printed-circuit board and a liquid 
crystal panel glass substrate through TAB 10 connects the secondary connection 2 of TAB 10 to the 
terminal arranged by the side edge of a liquid crystal panel glass substrate through the anisotropic 
conductive film first Next, the upstream connection 3 of TAB10 is connected to the terminal 
arranged by the printed-circuit board by soldering through an anisotropic conductive film. In recent 
years, small lightweight-ization of electronic equipment progresses and the use range of the liquid 
crystal display as an indicating equipment is increasing in number. Moreover, while a liquid crystal 
display is enlarged, highly minute-ization of a display is also progressing. In connection with this, the 
wiring consistency of TAB which connects a liquid crystal panel glass substrate and a 
printed-circuit board also becomes high, the copper foil thickness which constitutes the circuit of 
TAB shifts to 18-micrometer thickness from the conventional 35-micrometer thickness, and the 
copper foil circuit by which thinning was carried out is brittle. Moreover, in order to make as narrow 
as possible a part for the frame part around the case which contained the liquid crystal panel glass 
substrate and to enlarge area which a liquid crystal panel occupies within a case, the pad area which 
connects a printed-circuit board with TAB is small every year (slim TAB). In such a situation, the 
heat at the time of connection of a printed-circuit board and a liquid crystal panel glass substrate, 
and when the general-purpose FR-4 copper-clad laminate most used abundantly now was used as a 
printed-circuit board, and a cold energy cycle was added after that, there was a trouble that the 
copper foil circuit of TAB was disconnected. This open circuit takes place to TAB connected to the 
both ends of a side edge mostly from TAB connected in the center of the side edge of a liquid 
crystal panel glass substrate. This phenomenon becomes still more remarkable, when using that by 
which the circuit was multilayered as a printed-circuit board and connecting this and a liquid crystal 
panel glass substrate through TAB. 
[0003] 

[Problem(s) to be Solved by the Invention] The technical problem which this invention tends to 
solve is making it the copper foil circuit of TAB disconnect the multilayer printed circuit board which 
makes an insulating layer the glass cloth which sank in resin, and a liquid crystal panel glass 
substrate in the liquid crystal display equipment of a configuration of having connected through TAB 
neither by the heat at the time of an assembly, nor the subsequent cold energy cycle 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the liquid 
crystal display equipment concerning this invention is characterized by making [ degree C ] desirable 
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15 ppm / or less of coefficient of thermal expansion of said multilayer printed circuit board in 13 ppm 
/ or less degree C in the configuration which connected the multilayer printed circuit board which 
makes an insulating layer the glass cloth which sank in thermosetting resin, and the liquid crystal 
panel glass substrate through TAB. Above liquid crystal display equipment can specify as follows the 
glass yarn which constitutes the glass cloth of a multilayer printed circuit board, and can make small 
coefficient of thermal expansion of a multilayer printed circuit board. That is, it is making the elastic 
modulus of 4 ppm [ degree C ] /or less and glass yarn or more [ 7000kg //mm ] into two for the 
coefficient of thermal expansion of glass yarn. Moreover, the resin which sank into the glass cloth, 
and the glass yarn which constitutes a glass cloth can be specified as follows, and coefficient of 
thermal expansion of a multilayer printed circuit board can be made small. That is, the elastic 
modulus of resin is made or less [ 200kg //mm ] into two, and glass yarn is that make coefficient of 
thermal expansion in 6 ppm [ degree C ] /or less, and it makes an elastic modulus two or more [ 
7000kg / /mm ]. It includes that the specific range of the above [ the coefficient of thermal 
expansion and the elastic modulus on that glass yarn itself is in the above-mentioned specific range 
and the appearance of a glass cloth ] has specification of the coefficient of thermal expansion of the 
above-mentioned glass yarn, and an elastic modulus. 

[0005] Furthermore, in the configuration whose another liquid crystal display equipment concerning 
this invention connected the multilayer printed circuit board which makes an insulating layer the 
glass cloth which sank in resin, and the liquid crystal panel glass substrate through TAB, the glass 
presentations of the warp and weft differ and the glass yarn which constitutes a glass cloth makes 
coefficient of thermal expansion (4 ppm/(degree C) or less) of one yarn a value smaller than the 
coefficient of thermal expansion of the yarn of another side. And it is characterized by having made 
the side edge of a liquid crystal panel glass substrate meet, and having arranged the direction of the 
multilayer printed circuit board which is in agreement with the direction of yarn with a small 
coefficient of thermal expansion. One glass yarn of the weft or warp is the yarn of a glass 
presentation with a coefficient of thermal expansion of 4 ppm [/degree C ] or less, and, as for the 
glass yarn of another side, it is desirable that it is the yarn of E glass. Moreover, as for the resin 
which sank into the glass cloth, it is desirable that it is two or less [ 200kg //mm ] elastic modulus 
[0006] 

[Function] As shown in drawing 1 , two or more TAB 10 is arranged along with the side edge of the 
liquid crystal panel glass substrate 4, and has connected the liquid crystal panel glass substrate 4 
and the printed-circuit board 5 which has die length almost equivalent to this. The following thing 
became clear as a result of analyzing in a detail the phenomenon in which an open circuit takes 
place to the direction of the copper foil circuit of TAB 10 connected to the both ends of a side edge 
mostly, compared with TAB 10 connected in the center of the side edge of the liquid crystal panel 
glass substrate 4. That is, the coefficient of thermal expansion of the multilayer printed circuit board 
used conventionally is about 1 7 ppm/degree C. Since the circuit of copper foil is established in the 
multilayer, coefficient of thermal expansion is still larger under the effect of copper foil with a large 
coefficient of thermal expansion. On the other hand, the coefficient of thermal expansion of the 
liquid crystal panel glass substrate 4 is 5-8 ppm/degree C. As the Prior art described, the technique 
which connects the liquid crystal panel glass substrate 4 and a printed-circuit board 5 through 
TAB 10 connects the secondary connection 2 of TAB with the terminal arranged by the side edge of 
the liquid crystal panel glass substrate 4 through anisotropic conductive rubber first. TAB 10 is being 
fixed to the liquid crystal panel glass substrate 4 with a small coefficient of thermal expansion when 
connecting the terminal which follows, next is arranged by the upstream connection 3 and 
printed-circuit board 5 of TAB 10 by anisotropic conductive rubber or soldering. Since heating is 
needed for the activity which connects TAB 10 to a printed-circuit board 5, a printed-circuit board 5 
expands with the heat, and the dimension is longer than an ordinary state. If it cools to ordinary 
temperature after connecting a printed-circuit board 5 with TAB 10 in such the condition, it is going 
to contract a printed-circuit board 5 to the original dimension. However, since it connects with the 
liquid crystal panel glass substrate 4 and the secondary connection 2 of TAB 10 is unified, the field 
which connected TAB 10 of a printed-circuit board 5 is regulated by existence of the liquid crystal 
panel glass substrate 4, and has contraction controlled. One side of a printed-circuit board 5 has 



/8 



2006/04/11 11:01 



>,08-327987,A [DETAILED DESCRIPTION] 



http://www4.ipdl.ncip). go.jp/cgi-bin/tran^web.cgi.ejje 



/8 



united with the liquid crystal panel glass substrate 4 in false, and as only the field of the opposite 
side contracts and the field which connected TAB 10 was shown in drawing 2 , a printed-circuit 
board 5 makes a convex the field which connected TAB 10, and shaves it Said camber of a 
printed-circuit board 5 becomes so large that it becomes the both ends of the side edge of the 
liquid crystal panel glass substrate 4, and a printed-circuit board 5 stops existing on the extended 
flat surface of the liquid crystal panel glass substrate 4 in this part. Consequently, bending stress 
acts on the copper foil circuit of TAB 10, and a crack becomes easy to enter. Although a copper foil 
circuit is strong to a tensile stress and shearing stress, to bending stress, it is because it is weak. 
Moreover, it becomes [ a printed-circuit board 5 has the large amount of contraction since 
coefficient of thermal expansion is larger than the liquid crystal panel glass substrate 4 when it is in 
the condition which the printed-circuit board 5 met as mentioned above and becomes a temperature 
environment with next time lower than an ordinary state, the above-mentioned camber becomes 
further remarkable, and a crack much more becomes easy to go into the copper foil circuit of 
TAB10 to become ]. 

[0007] From the above viewpoint, the liquid crystal display equipment concerning this invention 

lessens thermal expansion of the multilayer printed circuit board at the time of the activity which 

connects TAB by making [ degree C ] desirable 15 ppm /or less of coefficient of thermal expansion 

of the multilayer printed circuit board connected to a liquid crystal panel glass substrate through 

TAB in 13 ppm /or less degree C. There is little contraction of the multilayer printed circuit board 

when cooling to ordinary temperature after that, makes camber small and makes small bending 

stress committed in the copper foil circuit of TAB. The coefficient of thermal expansion alpha of a 

multilayer printed circuit board is determined based on the empirical formula of SCHAPERY having 

shown in (the formula 1). The liquid crystal display equipment concerning this invention makes 

coefficient of thermal expansion alpha of a multilayer printed circuit board the above-mentioned 

small value by making into a specific value the coefficient of linear expansion and the elastic 

modulus of glass yarn which constitute the elastic modulus and glass cloth of resin of a multilayer 

printed circuit board based on (a formula 1). If the elastic modulus of 4 ppm [ degree C ] /or less 

and this glass yarn is made or more [ 7000kg //mm ] into two for the coefficient of thermal 

expansion of the glass yarn which constitutes a glass cloth, a technical problem can be attained 

satisfactory. If the elastic modulus of the resin of a multilayer printed circuit board is specified or 

less [ 200kg //mm ] as two, a technical problem can be attained satisfactory by making the elastic 

modulus of 6 ppm [ degree C ] /or less and glass yarn or more [ 7000kg //mm ] into two for the 

coefficient of thermal expansion of glass yarn. Since resin with a small elastic modulus absorbs the 

stress of expansion or contraction when the elastic modulus of the resin of a multilayer printed 

circuit board is specified or less [ 200kg //mm ] as two, it is permissible even if the coefficient of 

thermal expansion of glass yarn is somewhat large. 

[0008] 

[Equation 1] 

arEr^i+a 2 -Er02+ 0:3- E 3 - £3 
a= 

Ei:M^©#^ 



[0009] Furthermore, the multilayer printed circuit board by which liquid crystal display equipment 
has been arranged along with the side edge of a liquid crystal panel glass substrate is connected to 
a liquid crystal panel glass substrate through TAB. Therefore, by making the direction of the 
multilayer printed circuit board which is in agreement with the direction of yarn with a small 
coefficient of thermal expansion of a glass cloth meet the side edge of a liquid crystal panel glass 
substrate, the coefficient of thermal expansion of the direction concerned of a multilayer printed 
circuit board becomes small, and the bending stress committed in the copper foil circuit of TAB in a 



200R/D4/1 I 




3 ,08-'327987,A [DETAILED DESCRIPTION] 



htt p :// www4 . ip dl . nci pi . go . jp/cgi-bin/t ran_web_cgLe j je 



cold energy cycle also becomes small. Since the coefficient of thermal expansion of a multilayer 
printed circuit board will exceed degree C in 15 ppm /when the coefficient of thermal expansion of 
glass yarn with a smaller coefficient of thermal expansion of length or width exceeds degree C in 4 
ppm /, it becomes difficult to control the crack initiation of the copper foil circuit of TAB in a cold 
energy cycle. Machinability, such as E glass currently used from the former in glass yarn with a 
larger coefficient of thermal expansion of length or width, then punching processing, becomes good, 
and a highly precise multilayer printed wiring board can be offered cheaply. Furthermore, if the 
elastic modulus of the resin of a multilayer printed circuit board is made or less [ 200kg //mm ] into 
two, it is still more convenient, when a parallel coefficient of thermal expansion which meets the side 
edge of the liquid crystal panel glass substrate of a multilayer printed circuit board becomes still 
smaller and the crack initiation of the copper foil circuit of TAB is prevented. 
[0010] 

[Example] In the liquid crystal display equipment concerning this invention, the resin used for a 
multilayer printed circuit board has thermosetting resin and thermoplastics. In these resin, congener 
or flexible resin of a different kind, the coloring agent, inorganic / organic filler, the curing agent, etc. 
may be contained. Thermosetting resin is those, such as an epoxy resin, phenol resin, polyimide 
resin, and polyester resin. Resin of thermoplastics with thermal resistance is desirable, and it is a 
polyether ape phon, a polyphenyl ether, liquid crystal resin, etc. Generally the sum total content of 
glass yarn of Si02 and aluminum 203 is [ the presentation thing which has a few extract ion 
component ] desirable at 65 % of the weight or more. For example, E glass, S glass, Q glass, D glass, 
etc. are desirable, the glass cloth which sinks in resin is independent in the above-mentioned glass 
yarn or it mixes and finishes weaving. For example, it can finish weaving using warp and glass 
yarn of the same kind to the weft, or can finish weaving using glass yarn which is different in warp 
and the weft. Hereafter, the example and the example of a comparison concerning this invention are 
explained to a detail. 

[0011] The glass cloth of 100-micrometer thickness was perpendicularly woven for examples 1-6 
and the strand which converged 200 glass yarn of the diameter of 1-47 micrometers of examples of 
a comparison by 55 / consistency of 25mm 65 / 25mm, and horizontally. This glass cloth was 
processed by the coupling agent after heat cleaning. The coefficient of thermal expansion and the 
elastic modulus of glass yarn which were used in each example are shown in Table 1 - 3. In addition, 
as for the glass yarn of 2, 7100kg /of elastics modulus consists [ the coefficient of thermal 
expansion of front Naka ] of E glass mm at degree C in 5.5 ppm /. Moreover, the bromination 
bisphenol A system epoxy resin ("YDB-500EK60" by Tohto Kasei) 100 weight section, the 
dicyandiamide 2.5 weight section, and 2-ethyl-4-methylimidazole (catalyst) were melted to 
homogeneity, acrylic rubber ("BP-590" by TOHPE) was melted to homogeneity at this, and the resin 
varnish which sinks into the above-mentioned glass cloth was prepared. The elastic modulus when 
stiffening this resin varnish is similarly shown in Table 1 - 3. The loadings of acrylic rubber 
performed adjustment of the elastic modulus of resin. In addition, the resin elastic modulus is using 
the resin varnish with which the thing of 2 does not blend 290kg /of acrylic rubbers mm among each 
table. Sinking-in desiccation of each resin varnish was carried out at each glass cloth, and the 
prepreg for inner layer patchboard shaping and the prepreg for multilayer adhesion were prepared. 
First, the electrolytic copper foil of 36-micrometer thickness was put on both sides of the layer of 
the prepreg for inner layer patchboards, heating pressing was carried out for 70 minutes by the 
temperature of 170 degrees C, and pressure 40 kg/cm2 with a thermal oil press, and the 
double-sided copper-clad laminate was obtained, the copper foil of this double-sided copper-clad 
laminate a predetermined method of construction — etching and melanism — it processed and 
considered as the inner layer printed wired board. Next, every one prepreg each for adhesion was 
put on both the front faces of said inner layer printed wired board, and heating pressing of the 
electrolytic copper foil of 18-micrometer thickness was carried out to both front faces for 70 
minutes by the temperature of 1 70 degrees C, and* pressure 40 kg/cm2 with a thermal oil press in 
piles, and it considered as the multilayer printed circuit board. Surface copper foil was etched by the 
predetermined method of construction, and the terminal (pad) linked to the upstream connection of 
TAB was formed. The measurement result of the coefficient of thermal expansion (TMA law 
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measurement) of the direction of a flat surface of a multilayer printed circuit board and the drill 
wear rate at the time of drilled hole dawn is shown in Tables 1-3. A drill wear rate is the measured 
value after using a phi0.4mm drill and carrying out 4000 punchings the condition for 1.2m/in 
rotational frequency 75000rpm and rate. What connected the secondary connection of 12 slim TAB 
to the terminal arranged by the side edge of a liquid crystal panel glass substrate through ACF 
(anisotropic conductive film) was prepared beforehand, and package connection of the upstream 
connection of the 1 2 slim TAB concerned was made through ACF at the terminal of the 
above-mentioned multilayer printed circuit board of the same die-length dimension as the side edge 
of a liquid crystal panel glass substrate. 

[0012] In the liquid crystal display equipment which connected and assembled the above-mentioned 
liquid crystal panel glass substrate and the multilayer printed circuit board through TAB, the 
measurement result of the amount of camber of the multilayer printed circuit board after an 
assembly is shown in Table 1. Moreover, the result of having carried out counting of the burnout 
rate of the copper foil circuit of TAB after an assembly and a spalling test (500 cycles which make 1 
cycle -55 degree-C:30 minute and 125 degree~C:30 minute) is shown in Table 1 - 3. The burnout 
rate of TAB is the rate of the number disconnected to ten assembled liquid crystal display 
equipments. 
[0013] 
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[0016] The glass cloth of 1 00-micrometer thickness was woven using the glass yarn with which 
properties differ perpendicularly examples 7-10 and the strand which converged 200 glass yarn of 
the diameter of 57 micrometers of examples of a comparison by 55 / consistency of 25mm 65 / 
25mm, and horizontally at warp and the weft. This glass cloth was processed by the coupling agent 
after heat cleaning. The coefficient of thermal expansion and the elastic modulus of glass yarn which 
were used in each example are shown in Table 4-5. Moreover, the bromination bisphenol A system 
epoxy resin ("YDB-500EK60" by Tohto Kasei) 100 weight section, the dicyandiamide 2.5 weight 
section, and 2-ethyl-4-methylimidazole (catalyst) were melted to homogeneity, acrylic rubber 
("BP-590" by TOHPE) was melted to homogeneity at this, and the resin varnish which sinks into 
the above-mentioned glass cloth was prepared. The elastic modulus when stiffening this resin 
varnish is similarly shown in Table 4-5. The loadings of acrylic rubber performed adjustment of the 
elastic modulus of resin. In addition, the resin elastic modulus is using the resin varnish with which 
the thing of 2 does not blend 290kg /of acrylic rubbers mm among each table. SinkingHn desiccation 
of each resin varnish was carried out at each glass cloth with which warp and the weft consist of 
glass yarn shown in Tables 4-5, and the prepreg for inner layer patchboard shaping and the prepreg 
for multilayer adhesion were prepared. First, the electrolytic copper foil of 36-rnicrometer thickness 
was put on both sides of the layer of the prepreg for inner layer patchboards, heating pressing was 
carried out for 70 minutes by the temperature of 170 degrees C, and pressure 40 kg/cm2 with a 
thermal oil press, and the double-sided copper-clad laminate was obtained, the copper foil of this 
double-sided copper-clad laminate — a predetermined method of construction — etching and 
melanism it processed and considered as the inner layer printed wired board. Next, every one 
prepreg each for adhesion was put on both the front faces of said inner layer printed wired board, 
and heating pressing of the electrolytic copper foil of 18-micrometer thickness was carried out to 
both front faces for 70 minutes by the temperature of 170 degrees C, and pressure 40 kg/cm2 with 
a thermal oil press in piles, and it considered as the multilayer printed circuit board. Surface copper 
foil was etched by the predetermined method of construction, and the terminal (pad) linked to the 
upstream connection of TAB was formed. The measurement result of the coefficient of thermal 
expansion (TMA law measurement) of the direction of a flat surface of a multilayer printed circuit 
board and the drill wear rate at the time of drilled hole dawn is shown in Table 4-5. What 
connected the secondary connection of 12 slim TAB to the terminal arranged by the side edge of a 
liquid crystal panel glass substrate through ACF (anisotropic conductive film) was prepared 
beforehand, and package connection of the upstream connection of the 12 slim TAB concerned was 
made through ACF at the terminal of the above-mentioned multilayer printed circuit board of the 
same die-length dimension as the side edge of a liquid crystal panel glass substrate. Thus, the 
direction which meets said side edge of the multilayer printed circuit board arranged along with the 
side edge of a liquid crystal panel glass substrate is in agreement with the direction of the warp of a 
glass cloth, and yarn with a coefficient of thermal expansion small among the weft. 
[0017] In the liquid crystal display equipment which connected and assembled the above-mentioned 
liquid crystal panel glass substrate and" the multilayer printed circuit board through TAB, the 
measurement result of the amount of camber of the multilayer printed circuit board after an 
assembly is shown in Table 4-5. Moreover, the result of having carried out counting of the burnout 
rate of the copper foil circuit of TAB after an assembly and a spalling test (500 cycles which make 1 
cycle -55 degree-C:30 minute and 125 degree-C:30 minute) is shown in Tables 4-5. The burnout 
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rate of TAB is the rate of the number disconnected to ten assembled liquid crystal display 
equipments. 
[0018] 
[Table 4] 
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[0019] 
[Table 5] 
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[0020] It turns out that Table 1 - 3 shows that an open circuit of the copper foil circuit of TAB is 
lost by carrying out [ degree C ] coefficient of thermal expansion of a multilayer printed circuit 
board in 1 5 ppm /or less, and the camber of the multilayer printed circuit board assembled to liquid 
crystal display equipment by carrying out [ degree C ] in 13 ppm /or less further becomes very 
small. Furthermore, it turns out that it can control that a crack will generate it in the copper foil 
circuit of TAB from Table 4 - 5 if the coefficient of thermal expansion of a multilayer printed circuit 
board of the direction arranged along with the side edge of a liquid crystal panel glass substrate is 
small. That is, the glass cloth which constitutes a multilayer printed circuit board can stop [ degree 
C ] the coefficient of thermal expansion of the direction concerned of a multilayer printed circuit 
board in 15 ppm /or less, if the coefficient of thermal expansion of the glass yarn of a direction 
which meets the side edge of a liquid crystal panel glass substrate is 4 ppm/degree C or less. 
Moreover, the coefficient of thermal expansion of a multilayer printed circuit board becomes still 
smaller, and by making an elastic modulus or less [ 200kg //mm ] into two shows that the resin 
which sinks into a glass cloth and constitutes a multilayer printed circuit board is much more 
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convenient, when preventing that a crack occurs in the copper foil circuit of TAB. Mechanical 
characteristics, such as drilling nature, become good by using E glass for glass yarn with a larger 
coefficient of thermal expansion among the length and the weft of a glass cloth 
[0021] 

[Effect of the Invention] As mentioned above, the liquid crystal display equipment concerning this 
invention can make the camber of a multilayer printed circuit board small after the assembly of 
liquid crystal display equipment, and in a subsequent cold energy cycle by making preferably into ** 
13 ppm [/degree C ] or less 15 ppm /or less of coefficient of thermal expansion of the multilayer 
printed circuit board connected to the liquid crystal panel glass substrate through TAB degree C. 
Consequently, an open circuit of the copper foil circuit of TAB can be lost. The coefficient of 
thermal expansion of a multilayer printed circuit board does not necessarily have to make small 
coefficient of thermal expansion of both length and width, and becomes possible [ controlling an 
open circuit of the copper foil circuit of TAB ] by making small coefficient of thermal expansion of 
the direction which meets the side edge of a liquid crystal panel glass substrate. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the flat-surface explanatory view of TAB which connects a liquid crystal panel 
glass substrate and a printed-circuit board. 

[Drawing 2] It is a perspective view explaining the condition of having connected the liquid crystal 
panel glass substrate and the printed-circuit board through TAB. 
[Description of Notations] 

1 is LSI. 

2 is a secondary connection. 

3 is an upstream connection. 

For 4, a liquid crystal panel is a lath substrate. 
5 is a printed-circuit board. 
10 is TAB. 



[Translation done.] 
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